Abstract-This paper presents a unified method for fast single image enhancement without using any extra information. Adopting a linear combination model of direct attenuation and un-uniform illumination, we describe a unified approach to handle such degraded images with a strategy that gracefully bridges the gap between those two extremes. The proposed approach simultaneously dehazes images and enhances sharpness by means of individual treatment of the RGB component of the residual images. Simulation results on a variety of outdoor degraded images demonstrate that the proposed method achieves short computation time and good restoration for visibility and color fidelity.
I. INTRODUCTION
Recently, single image dehazing algorithms have been developed to overcome the limitation of multiple image dehazing approaches. These algorithms make use of strong assumptions or constraints to remove haze from a single image. Tan [1] maximized the contrast of a hazy image by assuming that a haze-free image has a higher contrast ratio than a hazy image. However, this method yields halo artifacts. Fattal [2] decomposed the scene radiance of an image into the albedo and the shading and proposed an approach that can remove haze locally but cannot restore densely hazy images. Kopf et al. [5] proposed a method based on the 3D model of the scene, yet it is application dependent and needs extra inputs from an expert. Tarel and Hautiere [3] proposed a fast visibility restoration algorithm based on linear operations but there are too many parameters to be adjusted. He et al. [4] proposed a method based on dark channel prior and the airlight map is estimated using dark channel prior and refined by soft matting. Ancuti et al. [6] significantly reduced the complexity of He's algorithm by modifying the block-based approach to a layerbased one. In addition, He et al.'s algorithm has been adopted and improved by many researchers [7, 8, 9, 10] . Despite all the fruitful achievements made so far, there lacks an effective method to accurately estimate atmospheric light at present.
In this work, we propose a novel enhancement algorithm for images based on the optimized contrast enhancement. The rest of the paper is organized as follows. Section 2 presents the proposed algorithm in details, including the scheme and flow of the unified approach. Section 3 presents experimental results for outdoor images, which is followed by concluding remarks of our work in Section 4.
II. HAZY REMOVAL BASED ON DEGRADATION MODEL

A. Key idea of the proposed dehazing method
According to physical mode, the low reflectivity of the target is defined as ( , ) 0
x y ρ → , and 
We take 
According to the illumination-reflectance model in Eq. (2) and Eqs. (2)- (3), we define
is the reflection coefficient of the target. Based on light absorption/reflection characteristics, we draw the conclusion that for a brightly color object, there must be at least one larger component of the reflection coefficient. So, the high reflectivity of the target image is defined as ( , ) 1
x y ρ → ,we can obtain ( , ) I x y as follw:
In the proposed methodology, the largest color component of ( , ) s L x y is defined as the highest reflectivity and ( , ) I x y is preliminarily estimated by
The assumption that ( , ) 1 x y ρ → cannot be satisfied at every point or at any point. So a filtering algorithm is developed in this paper to obtain a more accurate ( , ) I x y .
In order to get the real appearance of the target, we need to calculate the reflection coefficient ( , )
x y ρ of the target by Eq. (3), which is of paramount importance to improve the brightness and contrast of the image. be the filtered image pixels in the joint spatial-range domain (see Fig.1 (b) ). We assign the filtered data via
B. Atmosphere Veil Inference
Where pw is the windows for calculating ( , ) According to Eq. (1), the illumination veil function ( , ) I x y should be solved to get the restored images. As discussed above, the basic property of illumination is smoothness in a local area, and ( , ) I x y should be both relatively smooth and capable of maintaining the edge details of the scene. Therefore, the cross bilateral filter match well with the problem given above. Therefore, we propose a new method to get ( , ) I x y and directly provide a fine estimation of the illumination.
In order to get an accurate distribution of the illumination veil, we do some operation on m ( , ) I x y is given in Fig.1 (d) .
C. Scene Restoration
As discussed above, the procedures of the proposed algorithm are given as follows:
1) Input the degraded image ( , ) L x y with RGB channels. 2) According to R, G, and B channels at each pixel location, preliminarily estimate atmosphere veil ( , ) V x y by Eq. (5).
3) Refine ( , ) V x y using joint bilateral filtering on ( , ) As we can see in Fig.1 (e) , the halos and block artifacts are suppressed, and the restored image is clearer and brighter than that of He [4] .
D. Discussion about non-uniform illumination images
If k=0, then they will be the same model. So, the proposed algorithm can work in non-uniform illumination images to eliminate the affection of the scene light as shown in Fig.1 (e) . But to simplify the algorithm, steps 2, 3 and 4 can be ignored. 
IV. CONCLUSION
To improve the efficiency of the physical model based single image restoring algorithm, two major factors, atmospheric veil and illumination veil, which affect the effects of the restored images are discussed in details in this paper. The main contribution of the paper is the development of a unified dehazing approach for hazy and un-illumination images. By the cross bilateral filtering, a scene restoration scheme was proposed that produced good color rendition even for severe gray-world violations. This may reflect some underlying principles in the neural computations of consciousness, perhaps, even the visual representation of lightness and color.
